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I. HUMAN ENERGETICS - /Paval Hed. x@s L7

Certain consequences for human engineering anc space-
technology were crawn from the results cf experimental
work performed uncer Contract~ R-3C since 18673,
curing the present quarterly perioed 5 system was pro-

posed in which the physiologic central warm-sensor woula

[

omerate as the main link of a man-made controi-loop in a

space-suit. One objective is to obtain control of internal
body-temverature, without avplication of a2 temperature-
sensor to the body.  Another chjective is te circumvent
certain <isadvantages of sweating (circulatory stress,
odors, skin--disorders, waste of water tarcugh contamination,
and other factors), by replacement of the artificially
controlled physiclegic respense, sweating, with an

artificial cooling system.



I1. MOLECULAR ENERGETICS -

bia?

Revort by Lutz Xiescow, M.L., I'.8c., Principal

Investigator, Chemosynthesis-Project:

In the report covering the preceding period (Cctober-
November-Iiecember 1£63) a ‘‘Mechanism of Elementary Bio-
synthesis’ hac¢ been disclosed, in which the formation of
recuced ciphosphonyridine~-nuclecticde, LPN.H, is achieved
under simultzaneous oxication of nitrite to nitrate, only
when in a coupled, driving reaction electrons are trans-
ferred through 2 cytochrome-chain fer terminal zcceptance
by molecular oxygen.

During the present »erioc (January-Februzry-March 1964)
the reascn why the two reaction-sequences are coupled, was
Glscovered:

The compound which is common to both reuctions (being

a procuct of the d¢riving prccess and a reactant of the
Griven process) is Adenosinetriphosnhate, ATP. The driving
process is the terminal reaction-sequence of cell-
resniration witl: oxygen. The <driven reaction is elementary
biosynthesis itself, oroceeding through the initial section
cf the resvoirstory chzin and utilizing one »part of the

chain of enzymes in reverse. Simultanecus nitrite-oxicdation,
or light =s a source of energy, are indisnensazble to over-
ccme the energy-barrier which otherwise opposes DPN-

recuction.



The criving rezction generates three moles of ATP in

consuning one mele of EPN.H. The criven recaction consumes
cne mele cf ATP in generating once mole of CPN.H. Thus
avery cyclie cf the couonled renmcticns, using one mele of

Nitrite, achieves 2 net bicsynthetic gain of 2/3 mole PPN.H.,

dr 2 moles of ATP, respectively. Depending on the rates at
which the two reasctions »aroceed, any cifferent but equivalent
mixture c¢f the two energy--conors may be obtainec.

In this way the cnergy from incrganic sources is
converted inte the energy of the two bioclogical donors,
DPN.Ad ané ATP. These are reaquired for the reductive or
vheosphorylating steps on which the assimilaticn of carbon
anc. the synthesis of higher organic comnounds depana. The
"Fnergy-Multiplying Cycle’” explains the phenomencn of
élementary biosynthesis withcut the classical, hypothetical
zgsunptions of ceither direct phcsphorylztion of ATP, or
G¢irect raecuction of Carbon Dicxice by incrganic-chemical or

electroc-magnetic energy.




